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DETAILED ACTION 

1 . The amendment filed 06/03/2008 has been entered. Claims 17-29 have been 
cancelled. Claims 1-6, 30-34 are pending in this Office action. 

Response to Arguments 
Applicant argues that Rouphael fails to disclose "receiving a signal comprising a 
plurality of bit patterns at a bank of equalizers, each equalizer in the bank of the 
equalizers tuned to a different bit pattern with a corresponding equalization target during 
normal operation". 

In response to the Applicant's argument that Rouphael discloses a step of 
receiving a signal comprising a plurality of bit patterns at a bank of equalizers (figure 1 - 
3, paragraphs 2, 16 wherein the Equalizers as 20, 30 as shown in Figure 1 for receiving 
a plurality of bit patterns: a digital zero "-1", a digital one "1"), each equalizer in the bank 
of equalizers tuned to a bit pattern with a corresponding equalization target (figures 1 - 
3, elements FeedbackEqualizers/Filters). I agrees that Rouphael fails to disclose tuning 
each equalizer to a different bit pattern with corresponding equalization target during 
normal operation. However, Ueda discloses equalizers tuned to a bit pattern with a 
corresponding equalization target during normal operation (col. 31, line 21 to col. 32, 
line 9). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made tune equalizers to a bit pattern with a corresponding equalization 
target during normal operation as taught by Uada into the teachings of Rouphael. The 
motivation would decrease a bit error rate. 

Applicant argues that Haunstein fails to disclose a bank of equalizers. 
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In response to Applicant' argument that Haunstein discloses a decision feedback 
structure and a method for decision feedback equalization, wherein the sampling instant 
may be tuned in dependence of the sequence or pattern of the preceding bits so as to 
follow the instant of the maximum eye opening (see Abstract, [0013]). And the Examiner 
recognizes that references cannot be arbitrarily combined and that there must be some 
reasons why one skilled in the art would have been motivated to make the proposed 
combination of primary and secondary references. In re Nomiya, 184 USPQ 607 
(CCPA 1975). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

3. Claims 1 , 6, 7, 1 1 , 1 3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Rouphael et al. (US 2003/0138040) in view of Ueda (U.S. Pat. 5,644,597) and 
Haunstein et al. (2003/0142740). 

Regarding claim 1, Rouphael discloses a method of decoding data comprising: 
receiving a signal comprising a plurality of bit patterns at a bank of equalizers (figure 1 - 
3, paragraphs 2, 16), each equalizer in the bank of equalizers tuned to a bit pattern with 
a corresponding equalization target (figures 1 - 3, elements 
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FeedbackEqualizers/Filters). Rouphael does not explicitly disclose equalizers tuned to 
a bit pattern with a corresponding equalization target during normal operation. 

Ueda discloses equalizers tuned to a bit pattern with a corresponding 
equalization target during normal operation (col. 31, line 21 to col. 32, line 9). It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made tune equalizers to a bit pattern with a corresponding equalization target during 
normal operation as taught by Uada into the teachings of Rouphael. The motivation 
would decrease a bit error rate. 

Rouphael discloses calculating an estimated bit sequence with a detector using 
the pattern dependent outputs (figure 1 element Decision Device, paragraphs 18, 22) 

Regarding claim 6, Rouphael further discloses wherein each equalizer includes 
an adaptive algorithm fortuning each equalizer to a bit pattern during use (paragraphs 
24,32, claims 10, 21,31,42). 

Regarding claim 7, Rouphael discloses a method of decoding data comprising: 
processing a segment of a received signal in a bank of equalizers (figure 1 - 3, 
paragraphs 2, 16), each equalizer tuned to a bit pattern and an equalization target to 
produce an equalized output for each equalizer (figures 1 - 3, elements Feedback 
Equalizers/Filters, Rouphael does not explicitly disclose equalizers tuned to a bit pattern 
with a corresponding equalization target, however, it is well known to one skilled in the 
art at the time of invention was made that equalizers are known to function as being 
tuned to a bit pattern with a corresponding equalization target. This is done in order to 
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accurately equalize the signal or signals. Applicant may refer to paragraph 56 of US 
2006/0139646; abstract and paragraphs 5, 45, 48 of US 2004/0136717; col. 5 lines 6 - 
18 of US 7107514; col. 5 lines 41 - 45 of US 6810168; to show that one skilled in the 
art at the time of invention was made would know equalizers are known to function as 
being tuned to a bit pattern with a corresponding equalization target); detecting a bit 
sequence using a branch metric calculation to process the equalized output (figure 1 , 
output of elements 20, 30, Decision Device, paragraphs 18, 22). Rouphael also 
discloses equalizers each tuned to a different bit pattern (paragraphs 18, 22); however, 

Rouphael is not expressly clear about "different bit pattern". Rouphael discloses 
that the first equalizer output a Signal that represents the digital bit values and the 
second equalizer outputs a signal that represents an uncertainty of the decision made, 
and further that both equalizers operate slightly differently from each other. 

In the same field of endeavor, however, Haunstein discloses equalizers each 
tuned to a different bit pattern (paragraphs 13, 17 and abstract; where Haunstein 
discloses this in a DFE equalization). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use equalizers each tuned to a different bit pattern as taught by 
Haunstein in the system of Rouphael to versatile adaptation. 

Regarding claim 1 1 , Rouphael discloses tuning each equalizer in the bank of 
equalizers to a bit pattern (figures 1 - 3, elements Feedback Equalizers/Filters). 
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Rouphael does not explicitly disclose tuning each equalizer in the bank of 
equalizers to a bit pattern, however, it is well known to one skilled in the art at the time 
of invention was made that tuning each equalizer, in the bank of equalizers to a bit 
pattern. This is done in order to accurately equalize the signal or signals. Applicant may 
refer to paragraph 56 of US 2006/0139646; abstract and paragraphs 5, 45, 48 of US 
2004/0136717; col. 5 lines 6 - 18 of US 7107514; col. 5 lines 41 -45 of US 6810168; to 
show that one skilled in the art at the time of invention was made would know tuning 
each equalizer in the bank of equalizers to a bit pattern). 

Regarding claim 13, Rouphael discloses the branch metric calculation is a 
square of a difference between a received signal sample and a desired target signal 
determined by a state transition (paragraphs 18 - 28). 

Claim Rejections - 35 USC §103 

4. Claims 2-3 rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Rouphael et al (US 2003/01308940) in view of Cideciyan et al (U.S. Pat. 6,460,150). 

Regarding claim 2, Rouphael does not disclose the signal is received from a 
recording channel. 

In the same field of endeavor, however, Cideciyan discloses the signal is 
received from a recording channel (figure 1, col. 3 lines 24 -41). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use the signal is received from a recording channel as taught by 
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Cideciyan in the system of Rouphael to allow for processing in numerous types of 
systems. 

Regarding claim 3, Rouphael does not disclose reading a sequence of signal 
samples from a channel; and passing segments of the sequence of signal samples to 
the bank of equalizers one segment at a time. 

In the same field of endeavor, however, Cideciyan discloses reading a sequence 
of signal samples from a channel; and passing segments of the sequence of signal 
samples to the bank of equalizers one segment at a time (figure 1 , col. 3 lines 24 - 67; 
where the samples from an A/D converter would produce the one segment at a time, 
i.e. 8 bit A/D converter Would provide an 8 bit segment). Therefore it would have been 
obvious to one skilled in the art at the time of invention was made to use reading a 
sequence of signal samples from a channel; and passing segments of the sequence of 
signal samples to the bank of equalizers one segment at a time as taught by Cideciyan 
in the system of Rouphael to proper processing (i.e. to avoid overflow). 

Claim Rejections - 35 USC § 103 

5. Claims 4 - 5, 9 - 10, 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rouphael et al. (US 2003/0138040) in view of Moon, J. and Park, J. 
"Pattern-Dependent Noise Prediction in Signal-Dependent Noise" IEEE Journal on 
Selected Areas in Communications, vol. 19, no. 4, April 200I. 

Regarding Claim 4, Rouphael does not disclose calculating a path metric for 
every possible state transition sequence of a bit pattern using the pattern dependent 
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equalizer outputs according to transition information; and selecting a bit sequence 
corresponding to a path having the smallest accumulated path metric. 

In the same field of endeavor, however, Moon discloses calculating a path metric 
for every possible state transition sequence of a bit pattern using the pattern dependent 
equalizer outputs according to transition information; and selecting a bit sequence 
corresponding to a path having the smallest accumulated path metric (Section I 
paragraphs 1 - 2, Section II steps 1 - 3, Section III B paragraph 1, Section III C 
paragraph 2). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use calculating a path metric for every possible state transition 
sequence of a bit pattern using the pattern dependent equalizer outputs according to 
ransition information; and selecting a bit sequence corresponding to a path having the 
smallest accumulated path metric as taught by Moon in the system of Rouphael to 
provide better performance and reduce noise (Section IX). 
14. 

Regarding claims 5 and 14, Rouphael does not disclose each equalizer includes 
a pattern-dependent filter. 

In the same field of endeavor, however, Moon discloses each equalizer includes 
a pattern-dependent filter (Section I). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use each equalizer includes a pattern-dependent filter as taught 
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by Moon in the system of Rouphael to provide better performance and reduce noise 
(Section IX). 

Regarding claim 9, Rouphael does not disclose the equalized output is used in 
sequence detection according to the bit pattern associated with the equalizer. 
In the same field of endeavor, however, Moon discloses the equalized output is used in 
sequence detection according to the bit pattern associated with the equalizer (Section 
I). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use the equalized output is used in sequence detection 
according to the bit pattern associated with the equalizer as taught by Moon in.the 
system of Rouphael to provide better performance and reduce noise (Section IX). 

Regarding claim 10, Rouphael does not disclose a number of equalizers in the 
bank of equalizers is determined by a maximum number of possible states for a 
selected pattern window. 

In the same field of endeavor, however, Moon discloses a number of equalizers 
in the bank of equalizers is determined by a maximum number of possible states for a 
selected pattern window (Section I paragraphs 1 - 2, Section II steps 1 - 3, Section III B 
paragraph 1, Section III C paragraph 2). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use a number of equalizers in the bank of equalizers is 
determined by a maximum number of possible states for a selected pattern window as 
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taught by Moon in the system of Rouphael to provide better performance and reduce 
noise (Section IX). 

Claim Rejections - 35 USC § 103 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rouphaelet al. (US 2003/0138040) in view of Kwon et al. (US 2004/0156459). 

Regarding claim 8, Rouphael is not explicit about dividing the segment of the 
received signal into finite overlapped segments, and calculating an equalized output for 
each of the finite segments with the bank of equalizers. 

In the same field of endeavor, however, Kwon discloses dividing the segment of 
the received signal into finite overlapped segments, and calculating an equalized output 
for each of the finite segments with the bank of equalizers (paragraphs 53, 61 , 67). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use dividing the segment of the received signal into finite 
overlapped segments, and calculating an equalized output for each of the finite 
segments with the bank of equalizers as taught by Kwon in the system of Rouphael to 
save on processing power. 

Claim Rejections - 35 USC § 103 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rouphael et al. (US 2003/0138040) in view of Ojard et al. (US 2005/0031061). 
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20. Regarding claim 15, Rouphael is not explicit about the branch metric calculation is 
based on a noise whitening principle when noise in the received signal is correlated (the 
branch metric calculation is based on a noise whitening principle: paragraphs 16-17, 
37). 

In the same field of endeavor, however, Ojard discloses the branch metric 
calculation is based on a noise whitening principle when noise in the received signal is 
correlated (paragraph 115). 

Therefore it would have been obvious to one skilled in the art at the time of 
invention was made to use the branch metric calculation is based on a noise whitening 
principle when noise in the received signal is correlated as taught by Ojard in the 
system of Rouphael to reduce the noise power (paragraph 115). 

Claim Rejections - 35 USC § 103 

8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rouphael et al. (US 2003/01 38040) in view of Linnartz et al. (US 2002/01 81 549). 

Regarding claim 16, Rouphael is not explicit about the branch metric calculation 
is based on a covariance matrix of noise when noise in the received signal is correlated. 

In the same field of endeavor, however, Ojard discloses the branch metric 
calculation is based on a covariance matrix of noise when noise in the received signal is 
correlated (paragraph 6). Therefore it would have been obvious to one skilled in the art 
at the time of invention was made to use the branch metric calculation is based on a 
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covariance matrix of noise when noise in the received signal is correlated as taught by 
Ojard in the system of Rouphael to reduce the complexity (paragraph 6). 

Allowable Subject Matter 

9. Claims 31-34 are allowed. 

10. Claim 12 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: none the prior art discloses calculating a difference between an output signal 
from the selected equalizer and a target output signal, and tuning the selected equalizer 
to reduce the difference; processing a segment of a received signal in a bank of 
equalizers, each equalizer tuned to a different bit pattern and an equalization target to 
produce an equalized output for each equalizer; and detecting a bit sequence using a 
branch metric calculation to process the equalized output. 

Conclusion 

12. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
/KHAI TRAN/ 

Primary Examiner, Art Unit 261 1 
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March 25, 2009 



